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combustion engine efficiently, and thereby ensuring stable actuation 

of the 

motor. 
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(54) POWER GENERATING AND PROPELLING SYSTEM FOR SHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem on a conventional 
ship having a propelling device, on which a battery for charging 
inboard power is mounted but a battery for driving a motor is not 
mounted, that the battery for driving the motor should be provided for 
stable drive of the motor to establish a charging path for the motor 
driving battery and in this case to establish a system for detecting or 
monitoring the charging condition of the battery for stable and proper 
charge. 

SOLUTION: A mechanism comprises generating equipment 10 
installed between a sailing internal combustion engine 2 and a power 
transmission device 3 to be connected to the internal combustion 
engine 2 for supplying inboard power and the motor 9 arranged in the 
power transmission device 3, wherein the output of the generating 
equipment 10 is charged to the battery 14 via rectifying equipment 12 
and a DC/DC converter 13 in sequence. 
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CLAIMS 



[Claim(s)] 

[Claim l] between the internal combustion engine for sailing, and the transmissions connected to this internal 
combustion engine ~ the interior of a ship — a generation of electrical energy and the propulsion system of the vesse 
characterized by charging the output from this device for a generation of electrical energy through rectification and a 
smooth device, and a direct current/DC converter at a dc-battery in order in the device which installs the device for a 
generation of electrical energy which performs an electric power supply, and arranges a motor in a transmission. 
[Claim 2] between the internal combustion engine for sailing, and the transmissions connected to this internal 
combustion engine — the interior of a ship — a generation of electrical energy and the propulsion system of the vesse 
characterized by to charge in order the output from the generator attached in an internal combustion engine at a dc- 
battery through rectification and a smooth device, and a direct current/DC converter in the device in_which the devic 
for a generation of electrical energy which performs an electric power supply is installed, or the device which arrang 
a motor in a transmission. 

[Claim 3] between the internal combustion engine for sailing, and the transmissions connected to this internal 
combustion engine - the interior of a ship — in the device in which the device for a generation of electrical energy 
which performs an electric power supply is installed, or the device which arranges a motor in a transmission, an 
internal combustion engine and a transmission are another - every - a generation of electrical energy and propulsion 
system of the vessel characterized by charging a dc-battery after carrying out conversion into dc of the output from a 
generator or a source power supply. 

[Claim 4] Between the internal combustion engine for sailing, and the transmission connected to this internal 
combustion engine the interior of a ship - the device for a generation of electrical energy which performs an electric 
power supply being installed, and the generation-of-electrical-energy output from this device for a generation of 
electrical energy in the device which arranges a motor in a transmission, in case a dc-battery is charged It is the 
generation of electrical energy and propulsion system of a vessel which are characterized by detecting dc-battery 
conditions, such as an opening electrical potential difference, before the device for a generation of electrical energy 
starts a generation of electrical energy, detecting the dc-battery condition of ************ of a dc-battery during 
charge, and performing charge to a dc-battery according to these dc-battery conditions. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ the internal combustion engine for sailing, and the interior of a ship — it is 
related with the generation of electrical energy of a vessel which has the device for a generation of electrical energy 
which performs an electric power supply, and the configuration of a propulsion system. 
[0002] 

[Description of the Prior Art] Conventionally, the propulsive engine of a vessel is constituted by the internal 
combustion engine, the transmission, etc., and after it slows down an internal combustion engine's driving force with 
transmission, it drives the propeller connected to a transmission. There are some whose sailing the motor was 
established as a driving source for sailing in addition to the internal combustion engine, and assisted the internal 
combustion engine with this motor, or was enabled by the motor independent in this propulsive engine. Moreover, th 
electric power supply to the electrical machinery and apparatus used inboard was performed by driving the generator 
attached to the internal combustion engine in the propulsive engine of a vessel etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the vessel which has the above-mentioned propulsive engine 
although the dc-battery which charges ship internal use power was carried, it followed, and since [ which is stabilize 
and drives a motor ] the dc-battery for driving a motor was not carried, the dc-battery for a motor drive needed to be 
formed, and the path for charging the dc-battery for a motor drive needed to be established. Furthermore, in order to 
perform proper charge stabilized in this case, it is necessary to establish the system which performs the detection and 
the monitor of a dc-battery condition at the time of charge. 
[0004] 

[Means for Solving the Problem] This invention uses the following means that the above-mentioned technical proble 
should be solved, between a profit according to claim 1, the internal combustion engine for sailing, and the 
transmissions connected to this internal combustion engine — the interior of a ship — the device for a generation of 
electrical energy which performs an electric power supply is installed, and the output from this device for a generatio 
of electrical energy is charged through rectification and a smooth device, and a direct current/DC converter at a dc- 
battery in the device which arranges a motor in a transmission in order. 

[0005] between a profit according to claim 2, the internal combustion engine for sailing, and the transmissions 
connected to this internal combustion engine - the interior of a ship - in the device in which the device for a 
generation of electrical energy which performs an electric power supply is installed, or the device which arranges a 
motor in a transmission, the output from the generator attached in an internal combustion engine is charged through 
rectification and a smooth device, and a direct current/DC converter at a dc-battery in order. 
[0006] between a profit according to claim 3, the internal combustion engine for sailing, and the transmissions 
connected to this internal combustion engine the interior of a ship — in the device in which the device for a 
generation of electrical energy which performs an electric power supply is installed, or the device which arranges a 
motor in a transmission, an internal combustion engine and a transmission are another - every - a dc-battery is 
charged after carrying out conversion into dc of the output from a generator or a source power supply. 
[0007] Between a profit according to claim 4, the internal combustion engine for sailing, and the transmission 
connected to this internal combustion engine the interior of a ship - the device for a generation of electrical energy 
which performs an electric power supply being installed, and the generation-of-electrical-energy output from this 
device for a generation of electrical energy in the device which arranges a motor in a transmission, in case a dc-batte 
is charged Before the device for a generation of electrical energy starts a generation of electrical energy, dc-battery 
conditions, such as an opening electrical potential difference, are detected, during charge, the dc-battery condition of 
************ of a dc-battery is detected, and charge to a dc-battery is performed according to these dc-battery 



conditions.* 
[0008] . 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained using drawing. Drawing 
showing the propulsive engine of the vessel which drawing 1 requires for a generation of electrical energy and 
propulsion system of this invention, drawing in which drawing 2 shows the second example of a propulsive engine, 
drawing in which drawing 3 shows the relation between a generator rotational frequency and a generator output, 
drawing in which drawing 4 shows the third example of a propulsive engine, drawing in which drawing 5 shows the 
fourth example of a propulsive engine, and drawing 6 are drawings showing the charge flow of the dc-battery in the 
propulsive engine of drawing 5 . 

[0009] The propulsive engine of a vessel concerning a generation of electrical energy and propulsion system of this 
invention is explained. The propulsive engine 1 shown in drawing 1 has the internal combustion engine 2 and the 
transmission 3 constituted by the sail drive, and the propeller 4 is connected to the transmission 3. The driving force 
from this internal combustion engine 2 is transmitted to a propeller 4, slowing down with a transmission 3, and, as a 
result, the rotation drive of the propeller 4 is carried out. Moreover, in a propulsive engine 1, the device 10 for a 
generation of electrical energy which is a device which has a generator and a generator property between an internal 
combustion engine 2 and a transmission 3 is infixed, and — using for the below-mentioned motor drive the power 
which drove the device 10 for a generation of electrical energy with the internal combustion engine 2, and was 
generated by this device 10 for a generation of electrical energy ****-- the interior of a ship ~ he is trying to supply 
power 

[0010] Explanation of the power transfer path from an internal combustion engine 2 to a propeller 4 first connects an 
internal combustion engine's 2 crankshaft 2a, and input-shaft 3a of the transmission 3 arranged to an abbreviation 
horizontal direction. In the transmission 3, input-shaft 3a is connected with the upper limit section of transfer shaft 3 
arranged to an abbreviation perpendicular direction by first bevel-gear section 3e through clutch 3d, and the lower lim 
section of transfer shaft 3b and output-shaft 3c are connected by the 3f of the second bevel-gear sections. 
[001 1] Output-shaft 3c of a transmission 3 is connected with driving shaft 4a of a propeller 4. And an internal 
combustion engine's 2 drive output is transmitted to input-shaft 3 a of a transmission 3 from crankshaft 2a, and is told 
after that to driving shaft 4a of a propeller 4 through clutch 3d and transfer shaft 3b and output-shaft 3c. Clutch 3d, 
while switching connection and un-connecting with input-shaft 3a and transfer shaft 3b, in case rotation of input-sha 
3 a is transmitted to transfer shaft 3 b, it has the function which switches the hand of cut. 

[0012] Moreover, the motor 9 is installed in the upper limit section of a transmission 3. Output-shaft 9a of a motor 9 
connected with transfer shaft 3b. 

[0013] Said device 10 for a generation of electrical energy is constituted by the high-frequency generator, the relay 
(electromagnetic switch) 1 1, the rectifier 12, DC to DC converter 13, and the dc-battery 14 are connected to the outp 
section of this device 10 for a generation of electrical energy in order, and this dc-battery 14 is connected to said mot 
9 through the controller 15. And after the alternating current power generated by the device 10 for a generation of 
electrical energy is rectified and graduated by the rectifier 12 and is changed into a direct current, it is transformed b 
the predetermined electrical potential difference with DC to DC converter 13, and is charged by the dc-battery 14. 
Moreover, relay 1 1 is carrying out closing motion control by the controller 15, and can also perform a switch of 
whether to perform charge to whether the output of the device 1 0 for a generation of electrical energy is supplied to t 
interior of a ship, and a dc-battery 14. 

[0014] A motor 9 is driven with the power charged by the dc-battery 14, and the drive of this motor 9 is controlled b 
the controller 15. moreover, the power from the device 10 for a generation of electrical energy rectified and graduate 
by the rectifier 1 2 is changed into an alternating current with an inverter 16- having — as alternating current power 
the interior of a ship - supply is made possible. 

[0015] In the propulsive engine 1 constituted like the above, it is possible to carry out with three kinds of patterns of 
which assists a drive with a motor 9 and which is driven only with the ** motor 9, driving with the ** internal 
combustion engine 2 which drives the drive of a propeller 4 only with the * * internal combustion engine 2 by switch 
clutch 3d. In this case, it connects with the controller 15 clutch 3d, and the switch of this clutch 3d is controlled by th 
controller 15. 

[0016] In addition, in this example, a transmission 3 extends greatly under the internal combustion engine 2, and 
although main propulsion equipment 1 is constituted by the sail drive to which the direct propeller 4 was attached in 
transmission 3, it can also be constituted on the marine gear by which the back end section of a transmission 3 is 
equipped with the propeller shaft of a propeller 4. 

[0017] as mentioned above, in the generation of electrical energy and propulsion system in main propulsion equipme 
1 the alternating current power generated by the device 10 for a generation of electrical energy driven with an interna 
combustion engine 2 - the interior of a ship, while making supply possible the dc-battery 14 for driving a motor 9 is 



charged --- as -- constituting --****-- the interior of a ship the device for a generation of electrical energy for elec 
power supplies and the device for a generation of electrical energy for charging the dc-battery 14 for a motor drive a 
made to serve a double purpose, and simplification of a generation of electrical energy and the configuration of a 
propulsion system is attained. 

[001 8] Moreover, the output of the internal combustion engine 2 used for promotion is used for the drive of the devic 
1 0 for a generation of electrical energy, and it can use effectively in order to charge an electric power supply and a d 
battery 14. Furthermore, it is possible for it to be stabilized and to drive a motor 9, without being influenced by an 
internal combustion engine's 2 operational status, since it constitutes so that a motor 9 may be driven, after once stor 
the power from the device 10 for a generation of electrical energy in a dc-battery 14. Even when an internal combust 
engine 2 is in a idle state especially, it is possible to drive a motor 9 and to promote stably with the power stored in t 
dc-battery 14. 

[0019] Next, a generation of electrical energy of a vessel and the second example of a propulsion system are explain 
in the propulsive engine 1 shown in drawing 2 , after the output from the device 10 for a generation of electrical ener 
installed between an internal combustion engine 2 and a transmission 3 minds relay 1 1 , is once rectified and graduat 
by rectifier 12a and is changed into a direct current, it is changed into an alternating current with an inverter 16 - 
having — as an ac output — the interior of a ship — it is supplied. 

[0020] The generators 1 7 with an engine, such as an AC dynamo, are attached to the internal combustion engine 2, a 
after the generation-of-electrical-energy output from this generator 1 7 with an engine is rectified and graduated by 
rectifier 12b, it is charged by starter dc-battery 14a for driving an internal combustion engine's 2 starter motor. 
Moreover, the output power from the generator 17 with an engine changed into the direct current by rectifier 12b is 
transformed by the predetermined electrical potential difference with DC to DC converter 13, and is charged by the d 
battery 14. The motor 9 with which the upper limit of a transmission 3 is equipped is driven with the power charged 
this dc-battery 14, and the drive of this motor 9 is controlled by the controller 15. 

[0021] Here, as shown in drawing 3 , the output voltage of the device 10 for a generation of electrical energy and the 
generator 17 with an engine is proportional to the rotational frequency of the device 10 for a generation of electrical 
energy, and the generator 17 with an engine. Moreover, there is fixed range in the input voltage with which an invert 
16 and DC to DC converter 13 operate normally, for example, it has become the range from Vmin to Vmax. therefor 
the interior of a ship, when it constitutes so that only the device 10 for a generation of electrical energy may perform 
charge to electric power supply and dc-battery 14 and 14a If it sets up so that the electrical potential difference in wh 
an electric power supply is possible can be outputted at the time of the low rotation whose internal combustion engin 
2 are low vibration and the low noise comparatively about this device 10 for a generation of electrical energy (If it se 
up so that the output voltage at the time of the rotational frequency nl which is low rotation may become larger than 
Vmin for example), The output voltage at the time of high rotation (for example, several n rotation 2) will separate 
from the range of an inverter 16 and DC to DC converter 13 which can be operated (that is, output voltage will becom 
larger than Vmax). Thus, circuitry will be complicated in order to make it output voltage enter within limits [ an 
inverter 16 and DC to DC converter 13 ] which can be operated also at the time of high rotation, setting up at the tim 
of low rotation so that an electric power supply may be possible. 

[0022] Then, it sets to this generation of electrical energy and a propulsion system. While the device 1 0 for a generat 
of electrical energy is set up so that a big output can be outputted at the time of low rotation, and suppressing vibratio 
and noise of the internal combustion engine 2 at the time of an internal electric power supply The generator 17 with 
engine for charging to a dc-battery 14 and starter dc-battery 14a is set up so that output voltage may enter within lim 
[ an inverter 16 and DC to DC converter 13 ] which can be operated also in the time of high rotation. It constitutes so 
that this generator 17 with an engine may perform charge of a dc-battery 14 and starter dc-battery 14a. 
[0023] thus, the interior of a ship - constituting the generator for electric power supplies, and the generator for charg 
of a dc-battery 1 4 for another network of the device 1 0 for a generation of electrical energy, and the generator 1 7 wit 
an engine - the interior of a ship - being possible in an electric power supply also at the time of low rotation - 
carrying out -- the interior of a ship - it makes it possible to charge stably in a large rotational frequency region, 
suppressing vibration and noise of the internal combustion engine 2 at the time of an electric power supply. 
[0024] Next, a generation of electrical energy of a vessel and the third example of a propulsion system are explained 
the propulsive engine 1 shown in drawing 4 , another ******** which can be prepared independently [ a propulsive 
engine 1 ], or the output from a source power supply is made to perform charge to the dc-battery 14 in which the pow 
for driving a motor 9 is stored. After another ******** 0 r the output power from a source power supply is changed i 
a direct current by the direct current converter 19, it is charged by the dc-battery 14. 

[0025] Thus, by performing charge of a dc-battery 14 using another ******** or the source power supply besides a 
generation of electrical energy and a propulsion system, the device which accompanies in a system at a generator or 
becomes unnecessary, and simplification of the system concerned can be attained. Moreover, by taking such a 



configuration^ a motor 9 can be driven stably and the screw machine which does not have a generation-of-electrical- 
energy Junction like the device 10 for a generation of electrical energy like the main propulsion device 1 also enable 
to build a generation of electrical energy equivalent to this system, and a drive system. Furthermore, when the vessel 
has called at a port and there are another ******** and a source power supply, a dc-battery 14 can be charged witho 
operating an internal combustion engine 2, and charge becomes easy. 

[0026] Next, a generation of electrical energy of a vessel and the fourth example of a propulsion system are explaine 
In the propulsive engine 1 shown in drawing 5 , relay 11a and a rectifier 12 are connected to the output section of the 
device 1 0 for a generation of electrical energy, and the output from the device 1 0 for a generation of electrical energy 
changed into a direct current by the rectifier 12. The output from the device 10 for a generation of electrical energy 
changed into the direct current by the rectifier 12 is transformed by the predetermined electrical potential difference 
with DC to DC converter 13, and is charged by the dc-battery 14. moreover, conversion into ac of the output from th 
device 10 for a generation of electrical energy changed into the direct current by the rectifier 12 is carried out with an 
inverter 16 — having — as alternating current power — the interior of a ship — it is supplied. 

[0027] The dc-battery 14 is connected to the controller 15 through relay 1 lb. Moreover, detection of the condition of 
dc-battery 14 is enabled by the controller 15 through detector 15a. And in case the generation-of-electrical-energy 
output from the device 10 for a generation of electrical energy is charged at a dc-battery 14, a controller 15 detects th 
condition of this dc-battery 14, and it constitutes so that it may charge according to the condition of the detected dc- 
battery 14. 

[0028] For example, when charging at a dc-battery 14, first, before charge, said relay 1 la and 1 lb are operated by th 
open condition by the controller 15, and the dc-battery 14 is in the opening condition electrically. In this condition, t 
dc-battery condition of the opening electrical potential difference of a dc-battery 14 is detected by the controller 15 
through detector 15a. If the opening electrical potential difference of a dc-battery 14 is detected, relay 11a and 1 lb w 
be closed by the keying signal outputted from a controller 15, and the device 10 for a generation of electrical energy, 
dc-battery 14, and a controller 15 and a dc-battery 14 will be connected electrically. And a dc-battery 14 is charged b 
the device 1 0 for a generation of electrical energy according to the detected dc-battery condition. 
[0029] Charge of this dc-battery 14 is performed in accordance with the flow shown in drawing 6 . Namely, the char 
condition of a dc-battery 14, temperature, a current, and the dc-battery condition of an electrical potential difference 
detected [ be / it / under / charge / setting ] by the controller 15 through detector 15a. An internal combustion engine 1 
rate, the load of an inverter 16, the input voltage of DC to DC converter 13, etc. are detected by the controller 15 by 
coincidence (SI). It is judged whether any errors are in the contents detected by this controller 15 (S2), and the conte 
in that condition of having detected are displayed on the display of a controller 15 (S3). Then, it is computed based o 
the contents which on what kind of conditions it charges detected, and (S4) and a calculation result are outputted (S5 
And charge to a dc-battery 14 is performed on the conditions according to this calculation result. In addition, when 
there is an error at step S2, the output of charge conditions is not carried out (SI 3), but an alarm signal is emitted (SI 

[0030] Thus, he always detects dc-battery conditions, such as a charge electrical potential difference of a dc-battery 1 
and the charging current, and is trying to grasp by the controller 15 during the charge to a dc-battery 14. Moreover, 
monitoring also of the temperature of a dc-battery 14 is always carried out by the controller 15 through thermometry 
circuit 15b during charge. And if the charge condition of a dc-battery 14 will be in a full charge condition, a keying 
signal will be sent from a controller 15 to relay 1 la, relay 1 la will be operated at a disconnection side, and charge w 
be completed. 

[0031] Before the device 10 for a generation of electrical energy generates electricity and the charge to a dc-battery 1 
is started, detect dc-battery conditions, such as an opening electrical potential difference of a dc-battery 14, and the d 
battery condition of ************ 0 f a dc-battery 14 is detected during charge. As it said that charge to a dc-battery 
was performed according to these dc-battery conditions, under supervising the dc-battery condition under charge It 
becomes possible to display various information, such as the amount of dc-batteries and charge condition at the time 
suspending an internal combustion engine 2 and carrying out individual operation of the motor 9, and time amount 
which can be operated, on a drop. Moreover, the information on the dc-battery 14 grade detected and detected can be 
fed back to charge control or the control at the time of the drive of a motor 9, and the precision of charge control or 
drive control can be raised. 
[0032] 

[Effect of the Invention] Since this invention was constituted as mentioned above, it does effectiveness as taken belo 
so. As shown in claim 1 , namely, between the internal combustion engine for sailing, and the transmission connected 
this internal combustion engine the interior of a ship - the output from this device for a generation of electrical energ 
in the device which installs the device for a generation of electrical energy which performs an electric power supply, 
and arranges a motor in a transmission, since a dc-battery is charged through rectification and a smooth device, and a 



direct current/DC converter in order the interior of a ship — the device for a generation of electrical energy for electri 
power supplies and the device for a generation of electrical energy for charging the dc-battery for a motor drive can b 
made to serve a double purpose, and simplification of a generation of electrical energy and the configuration of a 
propulsion system can be attained. Moreover, the excess power of the internal combustion engine used for promotion 
used for the drive of the device for a generation of electrical energy, and it can use effectively in order to charge an 
electric power supply and a dc-battery. Furthermore, it is possible for it to be stabilized and to drive a motor, without 
being influenced by an internal combustion engine's operational status, since it constitutes so that a motor may be 
driven, after once storing the power from the device for a generation of electrical energy in a dc-battery. Even when 
internal combustion engine is in a idle state especially, it is possible to drive a motor and to promote stably with the 
power stored in the dc-battery. 

[0033] Between a profit according to claim 2, the internal combustion engine for sailing, and the transmission 
connected to this internal combustion engine In the device in which the device for a generation of electrical energy 
which performs an electric power supply is installed, or the device which arranges a motor in a transmission the inter 
of a ship — Since a dc-battery is charged through rectification and a smooth device, and a direct current/DC converte 
in order, the output from the generator attached in an internal combustion engine the interior of a ship ~ being possib 
in an electric power supply also at the time of low rotation ~ carrying out - the interior of a ship — it becomes possib 
about charging stably in a large rotational frequency region, suppressing vibration and noise of the internal combusti 
engine at the time of an electric power supply. 

[0034] between a profit according to claim 3, the internal combustion engine for sailing, and the transmissions 
connected to this internal combustion engine the interior of a ship ~ in the device in which the device for a 
generation of electrical energy which performs an electric power supply is installed, or the device which arranges a 
motor in a transmission, an internal combustion engine and a transmission are another — every - since a dc-battery i 
charged after carrying out conversion into dc of the output from a generator or a source power supply, simplification 
the system concerned can be attained. Moreover, by taking such a configuration, a motor can be driven stably and th 
screw machine which does not have a generation-of-electrical-energy function also enables it to build a generation o 
electrical energy equivalent to this system, and a drive system. Furthermore, when the vessel has called at a port and 
there are another ******** and a source power supply, a dc-battery can be charged without operating an internal 
combustion engine, and charge becomes easy. 

[0035] Between a profit according to claim 4, the internal combustion engine for sailing, and the transmission 
connected to this internal combustion engine 



